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by other publications related to the seed information, 
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the assembled historiograph information in various 
graphic forms either on screen or printed. The display 
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PROCESS FOR CREATING AND DISPLAYING 
A PUBLICATION HISTORIOGRAPH 

Field of the Invention 

[0001] The invention is related to the field of information science. It is particularly pertinent 
to the creation of historical maps of scientific and scholarly publications and, through such maps, 
to illustrate histories of the development of the theories, ideas, hypotheses and discoveries that 
advance science and scholarly pursuits in the interest of mankind. 

Background of the Invention 
[0002] To those who practice the art and science of mapping the historical development of 
scientific and scholarly ideas, principles and discoveries, a most useful tool is the historical map 
of the evolutionary history of a singular thread of insight expressed in a publication. By mapping 
the citation history of an article forward and back, it is possible to discover the primordial (that 
is, the original) expression of the theory or concept and trace its development over time in 
succeeding papers on that subject and others closely related to it. These maps are called 
historiographs (or historiograms). Historiographs aid the study of the contemporary history of 
scientific topics. History and bibliography are intimately linked. 

[0003] There have been many different types of "mapping" exercises performed on a small 
scale particularly with respect to clustered files of bibliographic information. The clustering 
required main frame computers. These ideas were later extended to creating small cluster maps 
in the SciMap system developed by Henry Small at the Institute for Scientific Information (ESI).' 
In that mainframe system a starting paper is used to seed the creation of a cluster map. 
[0004] v In spite of the many mapping and visualization techniques available, none of them 
were applicable to the creation of historiographs. Indeed, no one considered the relationship 
between historical display and its use in the evaluation of large data sets retrieved from publicly 
accessible databases like Science Citation Index (SCI), Medline, PubSci, to name a few. 
Government and privately maintained databases can also serve as sources for historiographic 
analysis (Examples: U.S. Patent and Trademark Office patents database, the American Chemical 
Society publication database). 
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[0005] Even in the early stages of developing the idea of programmed algorithmic 
historiography, it was considered only in terms of seeding the process by selecting one or more 
primordial papers. Then the Science Citation Index (SCI) would be used to trace forward in time 
all the papers that had cited the starting reference. This is the fundamental notion involved in 
doing a traditional cited reference search. 

[0006] Indeed, since the idea of creating an historiograph is to display the chronological 
development of science from the primordial paper forward, it was assumed that searching would 
be done one year at a time. This was also influenced by the fact that published indexes appear 
annually both in print and on CD-ROM. In contrast, literature searches are traditionally focused 
on retrieving the most current material and then working backward. Using the annual CD-ROM 
version of the SCI, the inventors* initial experiments involved a cited reference search on a single 
starting paper; all papers that cited it in that one year file were retrieved. Then a further search 
was done on those citing papers. Then the search process was iterated for as many years of the 
literature necessary. 

[0007] However, it became apparent that one would and could feed in a group of papers by an 
author and then by extension larger groups of papers by institution or by key word. Thus the 
output of any conventional search can be input to the system so as to produce its map and 
identify the core papers. 

[0008] The production of the various tables or lists from these procedures is of course separate 
from the problem of visualizing these data in the form of maps or graphs. These artifacts aid in 
the visual perception of the interrelationships between citing and cited papers. Creating maps of 
related documents present problems in display due to the limitations of space and restrictions of 
an 8x11 piece of paper. Visualization is aided by using larger sheets, such as tabloid size of 
12x15. However, the advent of computer display screens means that one can create a display 
page of infinite size. Segments of a map can be shown in a movable display. Using mouse clicks 
and pop-up windows one can first show a condensed version of a large map in which the main 
nodes are visible but intermediate nodes are not. 

[0009] Thus a map of several hundred nodal papers would first be seen in a condensed version 
in which only 25 to 50 nodes are seen, perhaps the most cited papers in the collection. The full 
map could be observed in chronological sections from top to bottom or from left to right 
Essentially one goes from a standard two-dimensional display to a moving interactive multi- 
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dimensional display. The combination of computer with human selection permits the 
algorithmic real time visualization of the historical connections between literatures on a micro or 
macro level. 

Summary of the Invention 
[00010] The invention is a process, adaptable to implementation in software and operation 
in a computer system having a visual display device, which analyzes a large collection of related 
publications and organizes the documents into an historiograph of the subject matter. The 
invention process starts with a randomly organized file of input documents or their descriptions. 
Then an output database is created which permits one to identify a series of most significant 
nodes and links in tables and graphs. Thus the user can quickly perceive the historical 
connections between the documents. The system may include classification tags or research front 
identifiers that would permit one to recognize the larger cluster or category of which each paper 
is a part. 

[00011] While the described embodiment of the invention processes source documents 
containing citation index tags, entire texts of documents could also be included. In that way it 
would be possible to observe the contextual significance of each citation. 

[00012] In a first embodiment, the invention produces five basic indexes based on author, 
institution, journal, year, and citation frequency. Other tables may be added, such as tables based 
on title words or key words so as to identify the most often used terminology in the subject. 
[00013] The system also produces frequency-ranked indexes of cited papers that fall 
outside the basic core collection. The user can examine these candidate papers and decide 
whether to include them in the core analysis. For example, a highly cited book or patent might 
occur which is not part of the original source database and therefore a source record would have 
to be created. Some of these items may in fact have been published prior to the starting 
reference. 

[00014] It is well known that authors cite references with many variant spellings or make 
errors in one or more parts of the reference such as volume or page. Such errors can cause an 
important paper to be missed in the process of accumulating related papers. These "missing" 
references are identified in a separate table in the process of the invention. As part of the 
procedures invoked, the process seeks out the closest matched document in the collection and 
suggests candidates that the reader is asked to examine. This can be done manually or by an 
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expert system which, for example, adds a missing volume number to a citation that is otherwise 
identical for author, journal, year and page. In a large number of references the page cited will 
not be the first page, as in a typical chemical paper where a chemical compound is mentioned. If 
the citation frequency is high enough the user may wish to treat such a citation separately or 
include it as a subset of the fully paginated reference. 

Description of the Drawings 
[00015] For the purpose of illustrating the invention, wherein like reference numerals 
indicate like elements, there is shown in the drawings a form which is presently preferred; it 
being understood, however, that this invention is not limited to the precise arrangements and 
instrumentalities shown. 

[00016] Fig. 1 is a tabular representation of a part of an historiograph produced by the 
process of the invention. 

[00017] Fig. 2 is a diagram of the major steps in the process of the invention. 

[00018] Fig. 3 is a diagram of the Process kiput subprocess of the invention. 

[00019] Fig. 4 is a diagram of the Establish Citation Index subprocess of the invention. 

[00020] Fig. 5 is a diagram of the Rank Authors subprocess of the invention. 

[00021] Fig. 6 is a diagram of the Rank Journals subprocess of the invention. 

[00022] Fig. 7 is a diagram of the Outer Nodes Analysis subprocess of the invention. 

[00023] Fig. 8 is a diagram of the Suspect Links Analysis subprocess of the invention. 

[00024] Fig. 9 is an example of the node detail display in the historiograph produced by a 

first embodiment of the present invention. 

[00025] Fig. 10 is a tabular representation of the Ranked Authors List display that is a 

product of the historiograph analysis of a first embodiment of the present invention. 

[00026] Fig. 1 1 is a tabular representation of the Ranked Journals List display that is a 

product of the historiograph analysis of a first embodiment of the present invention. 

[00027] Fig, 12 is an example of the Outer Nodes List display that is a product of the 

historiograph analysis of a first embodiment of the present invention. 

[00028] Fig. 13 is an example of the Suspect Links list display that is a product of the 
historiograph analysis of a first embodiment of the present invention. 
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[00029] Fig. 14 is an example Nodes/Authors list display produced by an alternative 
embodiment of the process of the invention. 

[00030] Fig. 15 is an example of the information displayed by selecting the link "2" under 
the "Cited Nodes" column of Fig. 14, node 2 (Gleeson et aL). 

[00031] Fig. 16 is an example of the information displayed by selecting the link "4" under 
the "LCS" column of Fig. 14, node 2 (Gleeson et aL). 

[00032] Fig. 17 is an example of the information displayed by selecting the link " LCS " in 
the column headings of Fig. 14. 

[00033] Fig. 18 is an example of the information displayed by selecting the link "GCS " in 
the column headings of Fig. 14. 

[00034] Fig. 19 is an example of the information displayed by selecting the link "2", 
indicating node 2 in Fig. 14. 

[00035] Fig. 20 is an example of a Ranked Authors List produced by an alternative 
embodiment of the invention process that produced the analysis of Fig. 14. 
[00036] Fig. 21 is an example of the information displayed by selecting the link "29" 
under the column heading "CS" in Fig. 20. 

[00037] Fig. 22 is an example of a Ranked Author List for the historiograph of Fig. 14. 
[00038] Fig. 23 is an example of list of cited references outside the nodes of the 
historiograph of Fig. 14. 

[00039] Fig. 24 is an example of a list of potentially missed citations for the historiograph 
of Fig. 14. 

[00040] Fig. 25 is an example of a graphic output relating the nodes of the historiograph 
by citation and chronology. 

[00041] Fig. 26 is an example of a graphic output indicating the most cited nodes in each 
year of a historiograph analysis. 

[00042] Fig. 27 is an illustration of an example computer system that may operate the 
process of the invention. 

Detailed Description of the Invention 
[000431 The invention is a process that operates to create both an historiograph, an 
organized and indexed database of collected citations and cross-citations among a number of 
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publications, and a graphical display of the results of the analysis. The graphical display is 
formatted to make it clear to the user which publications were the most influential and which 
publication may be considered to be the "primordial" paper on a chosen subject. The most cited 
papers in the database likely contain the most meaningful expression of the subject matter, or 
perhaps add new insight to, or understanding or empirical confirmation of, earlier-expressed 
ideas. The earliest publication in the database is the primordial paper; that is, the earliest paper is 
usually the one that expressed for the first time the common thread of scientific or scholarly 
thought common to all of the listed papers. References to a "paper" in this description are 
generic to any kind of publication, including books, recorded presentations, essays, and 
expressions in any medium that permits storage and reproduction of its contents. 
[00044] Before describing how the process operates, it is best to describe the graphical 
output of the process so that the steps that comprise the process itself can be more readily 
comprehended. Referring to Fig. 1, there is shown a tabular representation of part of an 
historiograph of a collection of publications related by citation history. This graphical display 
produced by the process of the invention is not the only format in which the results can be 
displayed. It is an example of how the product of the analysis can be presented in an efficient 
and readily comprehensible manner. 

[00045] In Fig. 1, there are three columns of statistical and identifying information: 
"Cites"; "Nodes"; and "Cited." The "Node" column (or field) identifies each paper in the 
analysis. Each node is assigned a numerical index from 0 to N in an N paper historiograph, the 
index number appearing to the left of the author's name in the Node column of Fig. 1. The 
"Ryman" paper in Fig. 1 is indexed as node "0." It is followed by node 1, the Reuterwall paper. 
The node index numbers are assigned to the papers in the chronological order of their 
publication. The remaining information in the Node field is limited bibliographic information 
about the publication: author, publication date (year), volume and page. 

[00046] The "Cites" field contains two items of information: the number of times the 
paper at that node of the historiograph cited others within the historiograph [shown in brackets]; 
and, the node identifier of the papers (shown in parentheses) that were cited by the paper at the 
node of interest For example, the primordial (node 0) Ryman publication contains no cites to 
other papers in the historiograph. By comparison, the Scribner paper at node 20 in Fig. 1 cites 
two [2] other papers (7 13) listed at nodes 7 and 13. 
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[00047] That information leads to the "Cited" field, where the node numbers of papers 
citing the paper at any particular node are listed (in parentheses) along with the total number of 
citations [in brackets] to that node. Following the trail of the node 20 Scribner paper in Fig. 1, 
which lists cites to papers at nodes 7 and 13, reference to the node 7 Chesser paper shows a 
citation by the node 20 (Scribner) paper. And reference to the node 13 Chesser paper also shows 
a citation by the node 20 paper. Thus, one element of information that can be gleaned from the 
Fig. 1 historiograph is that the node 7 Chesser paper and the node 13 Chesser paper were both 
cited in the node 20 Scribner publication. A second fact is that these were the only two nodal 
papers in this historiograph that were cited by the paper at node 20 (Scribner). 
[00048] It can also be readily seen that the Chesser paper at node 7 was cited in five [5] 
other publications. The node numbers of the papers citing the node 7 Chesser paper are shown in 
parentheses (20 30 116 212 310). Note that Fig. 1 shows only the first 23 nodes of the 
historiograph, which actually contained 360 nodes in its complete form. Far more information 
than that discussed so far can be derived from the historiograph produced by the process 
described herein. Examples are presented below. 
The analytical process 

[00049] The process of the invention is illustrated in Figs. 2-8 and is described herein in an 
embodiment presently preferred, though other forms of the invention may be created. Referring 
to Fig. 2 there are illustrated the major steps in the process 10 for creating an historiograph and 
performing related information analyses, all of which are displayed in easily comprehended 
formats. 

[00050] Beginning with an information source 20, the process 10 operates upon user 
identification of either a singular publication or a group of publications for which the user desires 
to create a citation historiograph. It is not necessary for the input publication(s) to be either the 
earliest or latest in a field of endeavor. The information source 20 may be the SCI, the Institute 
for Scientific Information Web of Science, or other citation index. The process requires that the 
user identify the range of years for which the analysis should be run and an historiograph 
produced. 

[00051] Once the source paper(s) is(are) identified and the range of years for analysis set, 
the first analytical step is to process input 30 into the analysis from the source database 20 of 
citation index data. The process input step 30 causes the citation index database 20 to be 

- 7 - 



3/7/06, EAST Version: 2.0.3.0 



WO 02/091155 



PCT/US02/14098 



searched for all of the papers that are cited in the source paper(s). The bibliographies of these 
papers are placed in a database, which will grow as title analysis proceeds. The citations that 
appear in these papers add more papers to the list of papers whose citation history must be run 
through the historiograph analysis. The analysis database that is created as input data is 
processed is called the "internal set" for the remainder of this description. Each of the papers 
placed in the internal set represents a potential "node" in the historiograph. 
[00052] Then, for each of the years of citation index data that the user selected for 
analysis, the process input step 30 accesses the citation database 20 and collects all papers cited 
by the papers already stored in the analysis database. Process input step 30 further collects all 
papers cited in each of the newly collected papers and adds the citations in each of these papers 
to those that must be traced in the historical data. And, finally, the process input step 30 collects 
all papers that contain citations to any of the papers already collected in the internal set. Because 
this step collects citations to new papers in each search through a new year in the citation 
database 20, the Process Input step 30 must be iterated several times until a complete cross- 
reference of all cited and citing papers is assembled for the years under study and placed in the 
internal set. Process Input step 30 is complete when a pass through all of the years selected for 
analysis yields no more papers to be added to the internal set. 

[00053] By way of example, for each year of the literature searched there could be 0 to N 
papers retrieved. Assuming that the SCI provides the source citation data, the full SCI source 
record for each of the N papers would be captured, including not only authors, titles, journal, 
volume page and year, but also their lists of cited references. If we assume that there are 20 cited 
references per source paper, then there would be 20N cited references collected. The purpose of 
these multigenerational searches is to build up a file of relevant source documents together with a 
much larger file of cited references. Thus, if the collection builds up to 500 source papers, the list 
of cited references would be about 10,000. 

[00054] Still referring to Fig. 2, the process 10 of the invention proceeds to establish a 
citation network 40. In this step the process relates the cited to the citing papers throughout the 
internal set so that each paper may be identified in the historiograph with the number and identity 
of the papers that cite it, and the number and identity of the papers that it cites. Node numbers 
are assigned to each paper meeting the criteria for designation as nodes, which is a key to 
presenting the complex analysis results in a simple graphical form for display. The cross- 
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reference of which papers (nodes) are cited by which other papers (nodes) is created and a nodal 
network table 42 is created. An example of this table is the tabular display shown in Fig. 1. 
[00055] A brief example of the creation of historiograph data illustrates the process. The 
process is invoked to trace the history of the following paper: 
Paper: A Cites: a, b, c, d 
Cited by: B 

[00056] This paper A contains citations to papers a, b, c and d, and is cited by paper B. It 
is assumed for the purpose of this example that papers a, b, c and d were published in that 
chronological order. The process input step 30 searches the source data for several years to 
locate papers a, b, c, and d, and paper B. The step assembles a list of papers that cite and are 
cited by any of the four papers cited by A, and paper B that cites A. To illustrate with a simple 
result, the search locates the following citation information: 

Table 1 



Paper: a 


Cites: 


none 


Paper: b 


Cites: 


a, e,f 


Paper: c 


Cites: 


a, b, h,j 


Paper: d 


Cites: 


a, c, m 


Paper: B 


Cites: 


A, a, c, p 



[00057] It can be seen that the b, c and d papers contain citations to other papers in the 
search results. Thus, papers b, c and d are identified as nodes in the historiograph. Paper A is a 
node too because it cites four other nodal papers in the results. Paper a is a node also because, in 
this simple example, it appears to be the primordial paper (contains no cites to other papers in the 
historiograph but is cited by others in the results). Paper B has also been determined to cite not 
only paper A, but also node papers a and c. The historiograph results for this example, produced 
in a format like Fig. 1, would appear as shown in Table 2: 

Table 2 

Cites Nodes Cited 

() (0) a (identity of paper) (1 2 3 4 5) [5] 
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(0)[1] (l)b 

(0 1) [2] (2) c 

(0 3) [2] (3) d 

(0 1 23) [4] (4) A 

(0 2 4) [3] (5) B 



(2 4) [2] 
(3 4 5) [3] 



(4) [1] 

(5) [1] 

0 



[00058] 



A paper is designated as a node in the analysis if it contains a citation to any other 



paper that is a node. The "seed" paper or papers are designated as nodes in the analysis because 
they contain citations to other papers in the result (they must because the process searched the 
source data for papers cited by the seed paper(s) as well as papers that cite to them). The earliest 
cited paper in the result (paper a) is designated as node 0. Papers b, c and d, published in that 
order, are nodes 1, 2 and 3. Papers A and B are nodes 4 and 5. 

[00059] The result for the simple example given in Table 1, and analyzed in Table 2, 
shows that the node 0 paper a (the primordial node) cites no other papers and is itself cited in five 
others that appear as nodes in the historiograph. The node 2 paper c cites two other nodes (0 and 
1), and is itself cited in three other papers, those listed at nodes 3, 4 and 5. The node 5 paper B 
cites three node papers in the result but is not cited by any others. Note that other papers (e, f, h, 
j, m, p) listed in the citations list of the paper citations (Table 1) are not included in the 
historiograph output, Tahle 2. That is because, though they are cited by papers that are 
designated as nodes of the historiograph, they do not themselves contain citations to any node 
paper in the result. These papers are collected in a step of the process that identifies highly cited 
papers outside the historiograph. 

[00060] Referring back to Fig. 2, the process 10 proceeds to a step 50 to rank the authors 
that appear in the historiograph. The records in the internal set are processed by node and the 
names of the authors of the paper at each node are extracted and listed in a new dataset (the 
author set). For any paper with multiple authors, all authors are listed separately in a table along 
with the corresponding node(s) (papers) with which they are associated. The data in the author 
set is used to generate a Ranked Author Table 54 (Fig. 10) for display to the user, ranking the 
authors according to the number of papers on which each is named as author or co-author. 
Another table containing the identification of each paper corresponding to a node in the analysis, 
called the Node Details Table 52, is created. This table, an example of which is shown in Fig. 9, 
is explained below. 
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[00061] The process proceeds to a step 70 that ranks the journals in which the articles in 
the historiograph appear. The step 70 accesses the internal set by node and extracts the name of 
the journal in which the paper at that node was published. The name of each journal is stored in 
a journal dataset, ranking the journals by the number of papers appearing in the historiograph that 
were published in each journal. This dataset is then used to generate a Ranked Journal Table 72 
(Fig. 1 1) for display to the user. In the example output format shown in Fig. 1 1, the journals are 
listed by title from the most cited journal to the least cited. Under the heading "nodes" appear 
the nodal identifiers of the articles that appeared in that journal (in parentheses) and the total 
number of times that the journal appears in the nodes of the historiograph (in brackets). In Fig. 
1 1, papers published in the journal Evolution appear 18 times in the historiograph at the indicated 
nodes. 

[00062] The papers that appear in the historiograph will typically contain citations to other 
papers that did not meet the criteria for inclusion as nodes in the historiograph (that is, they do 
not cite any other node, nor are they cited by any other node). In another step 80 of the process, 
highly cited works that are not within the historiograph are identified out of the internal set and 
listed. An Outer Nodes Table 82 (Fig. 12) is produced for display. This table is of considerable 
significance to the researcher. It can identify a very highly regarded author in the field, or a paper 
that contains important information that supplements, or was the basis for, ideas expressed in the 
papers in the historiograph. This outer node list is the informational universe, so to speak, within 
which the nodes of the historiograph orbit and is extremely valuable to the information historian. 
[00063] To identify any data that contains suspect information, the process includes a step 
90 to identify suspect links in the historiograph. This step searches the internal set of data to 
locate papers that may have errors in the citation information. During this analyis, questionable 
citations may be linked to the nodes of the historiograph, but they are simultaneously placed in 
another dataset of suspect link information. This dataset is used to create a table 92 of suspect 
links, such as those in Fig. 13, among the nodes of the historiograph to alert the user to the 
potential for error at that node. It also alerts the user to the potential that a paper not appearing in 
the historiograph actually should be included for accuracy. 

The historiograph output 
[00064] The historiograph output can be printed and reviewed in hard copy. However, 
when viewed on a computer screen, the historiograph comprises an indexed list in HTML format 

- 11 - 



3/7/06, EAST Version: 2.0.3.0 



WO 02/091155 



PO7US02/14098 



of all of the nodes identified in the analysis (Fig. 1) in a tabular display that can be linked to the 
other HTML tables produced by the process 10 of the invention. The nodes numbers identified 
under the "Cites" and "Cited" columns of the Fig. 1 tabular display are hot-linked to the 
identifying node detail information in the Node Details Table 52. The historiograph process 
collects and displays several metrics about each node, and about the analysis as a whole, 
including the number of citations to that node by other nodes, the number of citations to other 
nodes that a node contains, the number of times an author is cited in all of the nodes, the number 
of times a particular journal appears in the nodes of the analysis, and so on. Examples are given 
below. 

[00065] Thus, referring to Fig. 1, when viewing the tabular historiograph on a computer 
screen, the user may examine node 0 (the Ryman paper) and want to quickly identify one of the 
citing papers, for example, node 12 (under the "Cited" column). A click on the "12" link in the 
"cited" list jumps the user to the HTML screen shown in Fig. 9. This display identifies the 
author, title, journal (by title, volume, page), year of publication, type of paper, number of cited 
references, and the "Cited" and "Cites" information that appears in the historiograph at node 12. 
Referring to Fig. 1 again, the paper at node 20 lists cites to two [2] other papers in the 
historiograph (nodes 7 and 13). The user may click on these node numbers in the "Cites" column 
and quickly see the complete identification of the papers at those nodes. And, of course, a click 
on the node number of any paper under the "Node" column displays the complete identification 
of that node's paper too. 

[00066] Referring again to Fig. 1, the historiograph tabular display also has links to the 
data tables that were assembled by the process 10. At the top of the display in Fig. 1 appear links 
to "Outer nodes?", "Missing links?", "Journal List", and "Author List." Clicking on each of 
these links displays a popup list for the user. 

[00067] Fig. 10 is an example of the list of authors contained in the Ranked Author Table 
54 created in the main process 10. The table in Fig. 10 shows that in this particular 
historiograph, DE Wildt was an author or co-author in twelve of the papers represented in the 
nodes of the analysis. It can be seen that N Ryman, the author of what appears at node 0 as the 
primordial paper in this analysis, is an author or co-author of nine papers appearing in the 
historiograph. The nodes that correspond to each of these papers are identified in the Ranked 
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Author list of Fig. 10. Again, each of the nodes in the author list are hot-linked to the dataset that 
displays the identity of each paper (as in Fig. 9). 

[00068] Fig. 1 1 is an example of the list of journals that comprise the Ranked Journal table 
72 created in, the process 10. This table can be seen by clicking on the "Journal List" link in Fig. 
1. The journals are listed in descending order of the frequency of their appearance in the 
historiograph analysis, hi Fig. 11, the journal Evolution appears eighteen times in the 
historiograph at the nodes identified under the "Nodes" column in Fig. 11. Note that the 
primordial paper (Node 0 - Ryman) appeared in this publication, though that would not 
necessarily occur in all such studies. 

[00069] Clicking the "Outer nodes" link on Fig. 1 causes the list shown in Fig. 12 to pop 
up on the display. This is the Outer Nodes Table 82 created during the main process 10. It is a 
list of highly cited works that did not meet the criteria for inclusion as cross-cited nodes in the 
historiograph. They simply appear frequently as cited references in the papers that comprise the 
nodes that are included in the historiograph and are significant for that fact. Referring to the first 
entry in Fig. 12, it can be seen that the Sneath 1973 paper was cited 54 times in the papers that 
comprise the nodes of the historiograph. The remaining papers are listed in descending 
frequency of their citation in the papers comprising the historiograph nodes. 
[00070] Referring to Fig. 13, a click on "Missing Links" on the tabular display of Fig. 1 
causes a list of potentially missed citations, the "Suspect Links" table 92 created in the main 
process 10, to be displayed. This table can contain partial identification of certain citations that 
may or may not be correct because the citation information in the source index 20 (Fig. 1) was 
incomplete or erroneous. In Fig. 13, the node 0 Ryman paper may have been cited in five other 
papers that are partially identified in the suspect links list. Some of the suspect citation 
information may be sufficiently accurate to permit the process to suggest to the user that the 
suspect citation may actually be one of the nodes already in the historiograph. For example, 
referring to Fig. 13, the node 35 O'Brien paper has a citation to "OBRIEN-SJ-1983 SCIENCE- 
V221-P460" which may actually be the same paper as the O'Brien paper at node 16 in the 
historiograph (the only difference being in the page number of the citation). This information 
gives the user the opportunity to check the citation information and perhaps identify papers that 
should be part of an accurate historiograph but were excluded because the digitized data was 
inaccurate or erroneous. 
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The subprocesses of the invention 
[00071] Having described the output of the analysis, the individual subprocesses that 
comprise the main process 10 shown in Fig. 1 are now described with reference to Figs. 3-8. 
[00072] The historiograph process 10 begins with the Process Input step 30. Referring to 
Fig. 3, this subprocess accesses the source data in the input set 20 (a database of citation index 
information) based on the "seed" paper or papers for which the historical information is desired. 
A conventional search algorithm determines whether there are more records 120 in the input set 
20 for inclusion in the internal set 170 of papers that are subject to inclusion in the historiograph. 
If a new record is discovered, it is parsed and converted 130 into the standard format for analysis 
in the historiograph process. As the records in Fig. 9 show, the information includes the author 
name, paper title, journal, volume, page, year of publication, type of paper (e.g., dissertation, 
article, patent, etc.). Once formatted for analysis, the record is compared 140 to the contents of 
the internal set 170 to determine if it is already included in the analysis database. If not, it is 
added 150 to the internal set 170. If it is already there, it can be discarded. Then the subprocess 
is repeated until all papers have been located that cite or are cited by papers in the internal set for 
the range of years that the analysis is being conducted. Once the internal set is complete (the 
search is finished), all of the citation records are indexed in a timeline 160 as a first 
organizational step in the analysis. At the completion of the Process Input step 30, the internal 
set 170 is ready for analysis. 

[00073] The Establish Citation Network step 40 of the process 10 in Fig. 1 is illustrated in 
Fig. 4. Operating on the internal set 170 data, this subprocess performs a node-by-node cross- 
linking of the paper citations in the internal set. As long as there is another node to process 220, 
the subprocess examines the list of cited references 230 in each paper citation record in the 
internal set 170. It determines 240 whether the cited reference appears in the internal set 170. If 
so, in the next step 250 the reference is (i) added to the list of nodes that become part of the 
historiograph and (ii) added to the "citing" nodes list of references in the historiograph. If more 
references 260 are contained in the record being examined, the remaining references are analyzed 
for inclusion as nodes in the historiograph. If no more citations are available in an internal set 
record 260, then the subprocess continues 220 with the analysis of more nodes in the internal set " 
170 until they are all analyzed. 
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[00074] Once all of the node records are analyzed to add the citation information to the 
analysis, the citation network of cited and citing references is completed 270. The result of this 
step is the tabular information shown in the sorted network table 42 (Fig. 2) display shown in 
Fig. 1 as one output product of the main process. 

[00075] The authors are ranked by frequency of appearance, and the Ranked Authors 
Table compiled, in the Rank Authors 50 (Fig. 2) subprocess shown in Fig. 5. Once again 
operating on the records in the internal set 170, this process is a node-by-node analysis of the 
authors that are named in the papers. After accessing a node 320 from the internal set 170, the 
subprocess determines 330 if the name of the author exists in an "author set" data collection yet. 
If not, the author is added 340. Once added, or after a determination 330 that the author is 
already included, the node is added 350 to the node list assigned to that author's name and the 
citation score figure (the number showing how many nodes list this author) is updated. Once all 
of the nodes are processed 320, a final author set is compiled 360 to permit display of the Ranked 
Author Table 54 shown in Fig. 10. 

[00076] Referring to Fig. 6, a similar subprocess 70 compiles the ranked list of journals 
appearing in the historiograph. The Rank Journals 70 (Fig. 1) subprocess also operates on the 
internal set 170 of nodes in the historiograph. For each node 420, a determination is made 430 
whether the journal listed in that node has been included in the list of journals in the analysis. If 
not, the journal is added 440 to the list. Once added, or after a determination 430 that it is 
already included, the node list that shows which nodes of the historiograph represent this journal 
is updated 450. Once all the nodes have been processed 420, a final journal set is compiled 460 
to permit display of the Ranked Journal Table 72 shown in Fig. 1 1 . 

[00077] The Outer Nodes Table 82 of the main process 10 is a product of the Outer Nodes 
Analysis 80 subprocess shown in Fig. 7. Using the internal set 170 as input, this subprocess 80 
operates on each node and collects all of the citations in each paper, whether the citation appears 
in the historiograph result or not. For each node 520, the subprocess examines each of the cited 
references 530 in the paper of that node. A determination is made 540 whether the citation is to a 
paper in the internal set; that is, whether the citation is to a paper in the historiograph network. If 
so, it need not be included in the "outer nodes" because it has already been included in the 
historiograph network table 42 produced by the main process Establish Citation Network step 40. 
So the subprocess simply returns to the references for the node 530 and checks the next one 540. 
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If a citation reference is not a member of the internal set, then a determination is made 550 
whether it has already been placed in the outer nodes set. If not, it is added 560. If so, the list of 
nodes citing that reference is updated 570 and the subprocess continues for the next citation 
reference 580. If none are left for the node being analyzed, then the next node is accessed 520 
until they are all processed. At that point, the process is complete 590 and a dataset of outer 
nodes, those references not included in the historiograph but that are cited by the papers in it, is 
complete and ready for display as the "Outer Node Table" 82 shown in Fig. 12. 
[00078] The Suspect Links Analysis 90 of the main process 10 is illustrated in Fig. 8. This 
subprocess checks the node data for faulty citation data and, if possible, correlates a faulty 
citation with a node in the historiograph. Operating on each node in the internal set 170 in turn 
620, the subprocess 90 accesses the list of citation references 630 for a single node. A quick 
determination is made 640 whether the citation can be identified as referencing a paper that is 
already a member of the internal set 170. If so, that citation is passed and the next checked. If 
the citation cannot be determined to reference one of the nodes in the internal set, then the 
reference is normalized 650, which means that it is analyzed for content and format for each field 
(author, title, publication, date, volume, page) that appears in the records of the internal set of 
nodes. Then a comparison is performed 660 to determine if the record appears to be one that 
exists in the internal set. If not, it is discarded and either the next citation reference is analyzed 
630, 640, or the next node is accessed 620 for processing. However, if the abnormal citation 
appears to correspond to a paper that is a node in the internal set, then a determination is made 
670 whether it is already in the "suspect links" dataset and, if not, it is added to the dataset 680. 
Then the node list is updated to indicate that this particular node cites a reference that may appear 
in the historiograph data. If the comparison 660 of the normalized citation results in a very close 
correlation between the faulty citation and a node paper, a flag is attached to the record that 
triggers the message, shown in Fig. 13, that the citation "may refer to <node>", with the node 
identification data included. The Suspect Links table 92 is the product of this subprocess 90 and 
is used to generate the display shown in Fig. 13. 

[00079] There are other ways to arrange and index the data assembled in the process that 
generates the historiograph so that useful information can be presented in direct tabular form and 
the details accessed by hot-linking. Some examples follow. 
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[00080] The format of the main index page of the historiograph can be modified as shown 
in Fig. 14. Figure 14 is an illustration of an historiograph compiled by seeding the Process Input 
step with a subject matter word or phrase rather than the identity of any paper(s). The word or 
phrase is matched with the title field in the source database and papers having that word or 
phrase are selected for processing to create a citation network. Thus, not only the output format 
of the historiograph can be modified, the analytical technique be changed. Rather than the 
format illustrated in Fig. 1, the main index can be changed to display the complete bibliographic 
information of the individual nodes. In Fig. 14, node 2 is a 1979 article by Gleeson et al., the 
complete bibliographic record of which is shown on the main index page. In Fig. 1, only a 
shorthand version of the paper bibliographic record was provided. 

[00081] Also in Fig. 14, the "Cited Nodes" column is a modified form of the "cites" 
column in Fig. 1. The number of cited nodes is all that is displayed in Fig. 14. That number is 
hot-linked to a detailed list of the cited nodes. For example, referring to Node 2 (Gleeson et al. 
paper) in Fig. 14, the number in the "Cited Nodes" column is a hot-linked "2", which means that 
the Gleeson et al. paper cites 2 other nodes in the historiograph. Clicking on the "2" yields the 
output table of Fig. 15, in which the Gleeson et al. node 2 paper is fully identified along with the 
2 node papers that it cites (node 0 Anderson et al., and node 1 Gleeson et al.). This is the same 
information that was gathered to produce the main index and supporting detail of Figs. 1 and 9- 
10. It is simply formatted and linked in a different way to produce the information in a tabular 
form that may be preferred for particular purposes. 

[00082] Continuing with the example of Fig. 14, compared to Fig. 1, the number of times 
a node is cited by other nodes is listed under the heading "LCS", which stands for "local citation 
score." In Fig. 1, the number in brackets under the "cited" heading was the number of nodes that 
cited a particular node of interest. The node 7 Chesser paper in Fig. 1 was cited by 5 other nodes, 
each of which is identified by its node number in the same column with the "[5]." In Fig. 14, 
only the total number of citing nodes is given; for example, the node 2 Gleeson et al. paper of 
Fig. 14 is cited in 4 other node papers (see "4" under "LCS" column). Clicking on the "4" link 
yields the table shown in Fig. 16, in which the node 2 Gleeson paper is fully identified as are the 
4 papers that cited the Gleeson paper as a reference. This is the same information that was 
available in Fig. 1 and the hot-linked numbers under its "cited" column; it is simply arranged 
differently for display. 
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[00083] There is another feature connected with the "LCS" column; it can sort the LCS 
scores and display the nodes in the order of their citation by other nodes. Clicking on the "LCS" 
column heading in Fig. 14 yields the tabular information display shown in Fig. 17. The main 
index of nodes has been sorted to place the most cited (by other nodes) node at the top, with the 
remaining nodes arranged in descending order of citation frequency by other nodes. Thus, the 
node 16 Fincher et aL paper, cited 166 times, is listed first. As in Fig. 14, clicking on the "166" 
hot-link in Fig. 17 will display all 166 citing node papers in full bibliographic detail (as in Fig. 
16). The information display of Fig. 17, ordered by citation frequency within the nodal analysis, 
is a quick way to find the most cited paper(s) in the field of interest illustrated in this particular 
historiograph. 

[00084] Referring back to Fig. 14, there is another column added to this main index page 
that was not in Fig. 1. The heading "GCS" stands for "global citation score" and is a number 
representing the number of citations to that particular node that were present in the entire citation 
index from which the historiograph data was assembled (e.g., the Web of Science index, Science 
Citation Index, Medline, PubSci, for instance). This figure includes citing papers that are not 
part of the historiograph because they are not nodes in the analysis. In Fig. 14, for example, the 
node 2 Gleeson paper has a local citation score of 4 (nodes) and a global citation score of 14 
papers in all. The GCS column is also sortable by clicking on the "GCS" link. The result is 
shown in Fig. 18, where the node 89 Showalter paper has the highest global citation score (346). 
That means that the node 89 paper was cited in a total of 346 papers in the science citation index 
from which the historiograph was compiled. This quick reference is another way to learn which 
papers and authors may be the most influential in the history of a field of science. 
[00085] The GCS and LCS figures can be compared to learn whether a particular node 
paper is important in the science field that the historiograph illustrates, and whether a node may 
represent a paper with significance to more than one field. A paper with a high LCS and 
comparable GCS is likely notable in the particular topical field being analyzed. But a paper with 
a moderate or low LCS for papers within the historiograph, compared to a very high GCS, may 
indicate that a paper that has some significance in the field of the present analysis likely was 
highly significant in a related, or even distinct, field of endeavor. 

[00086] Other tabular displays previously illustrated can be enhanced to instantly deliver 
more information. For example, the node identifier link in Fig. 1, when clicked, yielded the 
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display of Fig. 9 for node 12 (Berkele paper). Fig. 9 is a table that identifies the node paper's 
complete bibliographic data and shows the number of citation references in the paper ("Refs"), 
each node and the number of nodes cited by the node 12 paper ("cited"), and the node(s) and 
number of them that the node 12 paper cited ("cites"). Hot-linked node numbers in the Fig. 9 
table allow the display of each node's bibliographic data. By comparison, clicking the node 2 
link in Fig. 14 yields a display with all of the same information displayed in a bit more detail, 
shown in Fig. 19. The display includes the complete list (CR[26]) and number of papers cited by 
the node 2 paper, only two of which are nodes in the analysis. The two cited nodes are 
underlined (hot-linked to bibliographic data) in the list. Also displayed is the LCS, the same 
information as the "cited" number in Fig. 1, indicating the number of nodes that cite this paper. 
The GCS is indicated as "WoS CS" in Fig. 19, indicating that the Web of Science was the 
citation index that provided the data this analysis, and that 14 papers in the WoS cite to this 
paper. 

[00087] The Ranked Author list of Fig. 10 can be enhanced as shown in Fig. 20. In this 
example of an enhanced Ranked Author list, three columns of information are added under the 
headings "TGCS", "TLCS", and "CS." Under the "CS" (citation score) heading is the number of 
that author's publications that appear in the historiograph. In Fig. 20, the first author, Clarke, has 
29 papers in the historiograph. The "29" is hot-linked to a list of all 29 papers, which can be 
displayed by clicking the link to produce the table shown in Fig. 21. Clarke's TLCS (total local 
citation score), representing the number of times his papers are cited by other nodes, is 801. His 
TGCS (total global citation score) of 1330 indicates that his work is cited 1330 times in the 
database from which this historiograph was assembled. 

[00088] Three more Figures illustrate the remaining data metrics compiled in the process 
of creating the historiograph of Fig. 14. Fig. 22 is the Ranked Journal List (only fin* page 
shown) compiled from the node publications in the analysis. As shown, the journal Plant 
Physiology was the most cited journal (34 cites) in the analysis partially represented in Fig. 14. 
In the upper left corner, the notation "Total; 116" indicates that a total of 116 journals are 
represented in the nodes of this historiograph. 

[00089] Fig. 23 is the list of references not included as nodes in the historiograph that were 
cited by node papers in the historiograph. They are sorted from most to least cited and are 
displayed with the citation score ("LCS") for each. Fig. 24 is a modified (compared to Fig. 13) 
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version of a potentially missed citations list for this historiograph. In the Fig. 24 list, each node 
containing a potentially missed citation is listed with its full bibliographic data, then the 
potentially missed citation is listed below. In Fig. 24, the node 15 paper, a 1982 paper in the 
Australian Journal of Plant Physiology, contained a citation to "Pollard PC, 1981", which may 
be a cite to the paper at node 8. In fact, three nodes shown in Fig. 24 (15, 16, 18) contain 
citations to that same paper. Collectively, the tabular data associated with an historiograph 
assembled by the process of the present invention allow the researcher to obtain a most complete 
analysis of a publication history. 

[00090] Another form of graphic representation of the historiograph analysis is shown in 
Fig. 25. Certain nodes of the analysis represented by the graphic in Fig. 25 have been plotted 
from top to bottom in chronological order by year of publication. Each node is identified by 
number, such as the node 3 "May" publication in 1975 at the top of the Figure. Using available 
graphic programming techniques, the plotted nodes are shown linked by their citation references. 
For example, the node 31 "Levin" paper cites to the node 3 May paper. This type of graphic 
display delivers information very quickly. It can be seen, for instance, that the node 69 Ellstrand 
paper (1985) and the two Slatkin papers (nodes 76 and 71) in 1985 are very influential in later 
years, and that the node 29 Schaal 1980 paper and the node 37 Slatkin 1981 paper are primordial 
nodes for two separate citation branches in later years. In the display of Fig. 25, the boxes for 
each node, appearing on a computer screen, are hot-linked to the textual information in the 
analysis so that clicking on any node brings up its full record, as in Fig, 19. 
[00091] Yet another type of graphic display is shown in Fig. 26. This graphic display 
shows at a glance the relative importance of certain nodes in each year included in the 
historiograph analysis. In Fig. 26 each year is listed in order from the top with the number of 
nodes for that year in parenthesis next to the year (e.g., 1979 had 8 node papers). The nodes that 
are the most cited in that year are displayed enlarged to a size that gives a visual reference as to 
the number of citations to that node compared to the number of citations scored by another node 
in that year. For example, in Fig. 26 in the year 1979, there are eight bubbles shown, one for 
each node clustered in that year. They are nodes 18-25 (note that every node has a dot or bubble 
in the graphic, from 1 in 1974, 2 through 8 in 1975, 9 through 12 in 1976 and so on). Only the 
nodes having the largest number of citations have the node numbers inside the bubbles. The 
relative size of the bubbles in 1979 indicate that node 23 had the most citations, followed by 
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node 25, then node 22. The other nodes in 1979 were not cited often enough to be shown 
enlarged to any great degree. Thus, at a glance the researcher can see the most cited nodes in the 
historiograph year by year and, by finding the largest bubbles in the display, the most cited nodes 
of all. What this display lacks is the interrelationship among the nodes, which is displayed in a 
graphic such as that in Fig. 25. 

[00092] An historiograph may be compiled using search strategies other than selecting for 
input one or more papers as the "seeds" of the analysis. For example, a search may be initiated 
by subject matter. The process may be tailored to conduct subject matter searches by key words 
or other means. The historiograph of Fig. 14, and all of the analysis data that relates to it, was 
assembled by conducting a key word search on the topic "arabino-galactan" appearing in the 
titles of the publications in the source bibliographic citation database. In this instance, the 
process was modified to assign node numbers to all papers that referenced arabino galactan in 
their titles, which explains why some nodes (such as node 6) in the historiograph of Fig, 14 are 
not cited by other nodes and cite no other nodes. They are orphans in the field, but they do relate 
to the subject matter of the search. Similarly, an historiograph can be assembled for a single 
author by searching the citation database for papers published by the author, all papers she cites 
and those that cite her work. Thus, the input data that may be processed through a citation 
database for creation of an historiograph according to the process of the invention can vary 
according to the needs and interests of the researcher. 

[00093] Just as the search strategy may be changed, so too can the criteria for designating a 
paper as a "node" in the analysis. In the previous example above, whether a paper became a 
node was determined by a check to determine if that paper cited any paper already designated as 
a node in the analysis. The criteria may be adjusted in the subprocess 50 for establishing the 
citation network (Fig. 2). The researcher may want to limit the designation of nodes to only 
those papers that contain cites to five or more other nodes, thus excluding peripheral publications 
and focusing only on those most centered on the subject matter. The resulting historiograph 
would contain fewer nodes, but they would represent a more concentrated analysis of the field or 
author of interest. Other modifications of node selection are possible, enabling a researcher to 
fine-tune the analysis for particular results. For example, an analysis may be directed to papers 
that cite only two or three authors in a field. Thus, only such papers would be designated to be 
nodes in the resulting historiograph. 
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[00094] Though reference has been ma<Je to citation databases as the source for 
constructing historiographs, other data sources may prove adaptable to the process. For example, 
the Internet has made many full text databases available to researchers in countless fields (United 
States and international patents are an example, as are various medical and science databases). 
The process of the invention can be easily adapted to conduct searches in full text databases 
using key words, title searches, author searches and the like. The results can be as 
comprehensive as the material in the database permits. Such searches can be used to analyze the 
content of a database to determine whether it contains sufficient information on a particular 
topic, or sufficient material produced and influenced by an important researcher. The 
possibilities are limited only by the imagination and the needs of the curious. 
[00095] In the case of such full text database searches, the process would be modified 
slightly to extract from any full text document the bibliographic information that identifies the 
document itself, and the bibliographic information for all cited references in the document. The 
results of such searches can be formatted and displayed as shown in the Figures for ease of 
analysis and reference. 

[00096] A general illustration of the computer and database system that can operate the 
process of the invention is shown in Fig. 27. The process, embodied in computer software, is 
operated by a central processing unit (CPU) 800 that interfaces with: input data 810, a source 
database 820, a data store 830 where the citation network is stored and assembled, and a display 
device 840 for displaying the graphical form of the historiograph output. The CPU 800 takes the 
seed input data 810 and processes it through the source database 820, passing 860 the seed data 
to the source database 820 where it is processed for citations. The citations are returned 870 
through the CPU 800 to be stored 880 in the data store 830 and assembled into the citation 
network. The citations returned to the CPU in the first iteration are themselves processed 860 
into the source database 820 to discover more citations, these iterations continuing until all of the 
citations have been processed and all resulting citation information is stored in the data store 830 
in the citation network. Then, the citation network is accessed 890 and formatted, then passed 
900 to the display device 840 for display to the user. The source database 820 may be colocated 
with the CPU or accessed by remote communication (telephone, modem, WAN, LAN, internet). 
The data store 830 also may be part of the CPU (internal memory or an attached peripheral) or 
remotely located. And the display device may be a standalone terminal in a network or part of a 
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desktop system. The specific structure of the system is as flexible as the technology permits at 
any time. 

[00097] A person skilled in the art will perceive that each of the processes described above 
can be performed in somewhat different ways to obtain the same or similar results, all of which 
are within the scope of the invention. Similarly, the displays shown in the various Figures may 
be arranged in alternate forms that ultimately reveal the same or similar information. None of the 
description of the minute steps of the processes or the detail in the displays is intended to limit 
the scope of the invention. Resort must be had to the appended claims to discover the legal 
scope of the invention. 
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We claim: 

1. An automated process for operating a computer system to create an historiograph of 
bibliographic information for publications, comprising the steps: 

processing bibliographic information for one or more seed publications through at 
least one source database, said database being one of: a publication citation index database, a 
full text database, an abstract database; 

said processing comprising identification of publications citing to, and cited by, said 
one or more seed publications; 

processing the identified publications through the said at least one source database for 
identification of further publications citing to, and cited by, said identified publications in 
successive iterations until all identified publications have been processed; 

assigning node identifying designations to qualifying publications according to 
predetermined criteria; 

compiling a citation network comprising identified node publications, said citation 
network linking to each node publication the designations of other node publications citing to, 
and cited by, said each node publication; 

displaying said citation network of node publications on a display device in an 
organized graphical form showing the relationship of each node publication to the other node 
publications in said citation network. 
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2. The process of claim 1 , further comprising the step: 

compiling a plurality of metrics on the node publications, said plurality of metrics 
comprising the number of citations to a node publication, and the number of citations by a 
node publication to other node publications. 

3. The process of claim 2, further comprising the step: 
displaying the compiled metrics in the graphical display. 

4. The process of claim 1, further comprising the step: 

embedding hyperlinks within the graphical display to directly access bibliographic 
data on nodes in the display. 

5. The process of claim 2, further comprising the step : 

embedding hyperlinks within the graphical display to directly access and display 
metric data compiled about the node publications. 

6. The process of claim 2, wherein the plurality of metrics further comprises; 

a list of authors of said node publications, ranked by frequency of appearance in the 
historiograph. 
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7. The process of claim 2, wherein the plurality of metrics further comprises; 

a list of the journals appearing in the historiograph, ranked by frequency of 
appearance. 

8. The process of claim 2, wherein the plurality of metrics further comprises; 

identification of publications outside the citation network, said publications being any 
that are cited by node publications but fail to meet the predetermined criteria for inclusion as 
nodes in the citation network, and the number of times said outside publications are cited. 

9. The process of claim 1, wherein one parameter of the organized graphical form of the 
display is chronological ordering of the node publications. 

10. The process of claim 1, wherein the bibliographic information processed to generate 
the historiograph comprises at least one author's name. 

11. The process of claim 1, wherein the bibliographic information processed to generate 
the historiograph comprises at least one word in a publication title, abstract or full text. 

12. The process of claim 1, wherein the bibliographic information processed to generate 
the historiograph comprises at least one publication name. 

13. The process of claim 2, wherein the plurality of metrics further comprises a 

compilation of publications that do not meet the predetermined criteria for designation as 

nodes in the historiograph though said publications are cited by nodes in the historiograph. 
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14. The process of claim 13, wherein said compilation is organized and displayed 
according to the frequency of citation to each publication that did not meet the criteria for 
designation as nodes. 

15. The process of claim 2, wherein the plurality of metrics further comprises a list of 
publications, identified by their bibliographic data discovered in the processing steps, that 
may match publications already designated as nodes in the historiograph but for a minor 
anomaly in the citation data. 

16. The process of claim 15, wherein said list of publications that may match nodes in the 
historiograph is organized and displayed. 

17. The process of claim 1, wherein the graphical display comprises a tabular arrangement 
of nodes organized in order determined by one of the parameters: publication date, frequency 
of citation by other nodes, author. 

18. The process of claim 3, wherein the number of citations to a node metric in the display 
may be sorted in real time and rearrange the display such that the nodes are displayed 
according to frequency of citation. 

19. The process of claim 3, wherein an additional metric compiled in the processing steps 
is the number of citations to a node publication that occur in all of the publications contained 
in the source database. 
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20. The process of claim 1, wherein the graphical display comprises a relational 
illustration showing each node as a singular graphical element, all of the nodes arranged in 
chronological sequence, and each node linked to the other nodes to show citation 
relationships by arrows indicating citation to or by the respective linked nodes. 

21. The process of claim 1, wherein the graphical display comprises a relational 
illustration showing nodes arranged in chronological order, and shown as bubbles of varying 
size, said size determined by the number of citations to the node. 
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